Abstract Introduction Among the working population, unemployed and temporary agency workers are a particularly vulnerable group, at risk for sickness absence due to psychological problems. Knowledge of prognostic factors for work participation could help identify sick-listed workers with a high-risk for work disability and provide input for sickness absence counseling. The purpose of this study was to identify prognostic factors for the work participation of medium-and long-term sick-listed unemployed and temporary agency workers with psychological problems. Methods A cohort of 932 sick-listed unemployed and temporary agency workers with psychological problems was followed for one and a half years. Data collection was conducted at three time-frames: 10 months, 18 months and 27 months after reporting sick. Univariate and multiple logistic regression analyses were performed. Results Perceived health, full return-to-work (RTW) expectations, age and work status at 18 months were strong prognostic factors for work participation at subsequent time-frames in the univariate analyses. Multiple logistic regression revealed that full RTW expectation was a prognostic factor for future work participation in both the medium-and longterm, whereas moderate-to-good perceived health was a prognostic factor for work participation in the mediumterm. Being under 45 years of age and having a positive work status at 18 months were prognostic factors for work participation in the long-term. Conclusions Workers' selfappraisal of health, age and work status were strong prognostic factors for the future work participation of sicklisted unemployed and temporary agency workers with psychological problems. These findings could help occupational and insurance physicians identify high-risk sicklisted workers for sickness absence counseling.
Introduction
In recent decades, psychological problems have been a growing cause of sickness absence [1, 2] , and have emerged as a major public and occupational health problem in many countries [3] . Psychological problems are now the leading cause of sickness absence in most high-income countries, accounting for approximately 40% of the total time covered by sick notes [4] . In Europe, most of this sickness absence is caused by mild psychological problems [5, 6] . In Great Britain, approximately 40 million workdays are lost annually due to mild psychological problems [7] . Furthermore, psychological problems are strongly associated with prolonged work disability [8] [9] [10] . In The Netherlands, psychological problems account for one-third of all disability benefits [11] .
Workers whose employment contract is missing (i.e., workers without an employment contract or unemployed workers) or is flexible (i.e., workers with flexible labor market arrangements, such as temporary agency workers and fixed-term contract workers) are at even greater risk for work disability due to psychological problems than the general working population as there is no employer to return to when sick-listed. Therefore workers without an employment contract or with flexible contracts are a vulnerable group. Considering the consequences of sickness absence due to psychological problems for both individuals and society, predicting which people with psychological problems are at risk for prolonged work disability is important and even more for the aforementioned vulnerable group. The identification of prognostic factors could help provide input for sickness absence counseling or interventions at an early stage to prevent long-term sick leave and the subsequent transition to permanent disability. There is some evidence that vocational interventions can improve work participation and reduce mental distress in the unemployed [12] . However, evidence about prognostic factors for the work participation of unemployed and temporary workers who are sick-listed due to psychological problems is scarce. Therefore, this research aimed to evaluate the prognostic factors for the work participation of this group. For the remainder of this article, ''temporary agency workers'' also refers to other flexible workers with expired fixed-term contracts.
As shown in the literature, sickness absence due to psychological problems is not determined by psychological problems alone; it is also influenced by other factors, such as work related factors, health expectations (e.g., recovery expectations) and personal factors (e.g., education level) [13, 14] . There is strong evidence that older age ([50 years) is a negative predictor for return to work (RTW) and is associated with continuing disability. Furthermore, there is limited evidence for the association of personal factors (gender, education, history of previous sickness absence, negative recovery expectations, socio-economic status) and work-related factors (e.g., the quality and continuity of occupational care) with RTW and disability [14] . However, these factors were studied in employed workers and during their first year of sickness absence. The question is whether these factors or other unknown factors apply to unemployed or temporary agency workers who have been sick for 1 year or more, because prognostic factors can change or become less or more relevant during the period of sickness absence.
Some of the above-mentioned prognostic factors for RTW, such as age, education and history of previous sickness absence, will not change during the sickness absence period. However, other factors may change or become less or more relevant during the sickness absence period. For instance, it is conceivable that health expectations and health perceptions are less important at the beginning of the sickness absence period but that these factors become more manifest during long-term absence because of growing uncertainty and an awareness or lack of future perspectives during sick leave. Therefore, in this study, we examined prognostic factors for the future work participation of medium-and long-term sick-listed unemployed and temporary agency workers with psychological problems. We aimed to identify prognostic factors that emerged during the sick leave period, in addition to unchanging prognostic factors. To achieve this, we chose to study the prognostic factors of workers who had been sick-listed for 10 and 18 months so that we could identify those sick-listed workers who are at high risk for work disability at different stages of sickness absence. The relevance for practice lies in the need for physicians or other health professionals to assess the prognosis of future work participation of those who have not returned to work within a given time-frame.
Considering the need for evidence about prognostic factors for the work participation of sick-listed unemployed and temporary agency workers with psychological problems and the great risk for work disability of these workers, further research of this underexposed group is important. Prognostic research could provide information to help identify sick-listed workers with a high-risk for work disability and provide input for sickness absence counseling.
The following research questions were formulated for unemployed and temporary agency workers who were sick-listed due to psychological problems: (1) what are the prognostic factors for work participation at 18 months among workers who had been sick-listed for 10 months (medium-term): (2) what are the prognostic factors for work participation at 27 months among workers who had been sick-listed for 18 months (long-term)?
Methods

Design
This study involved a longitudinal cohort survey of sicklisted unemployed workers (workers without an employment contract), temporary agency workers and fixed-term contract workers (those who had an expired contract while they were sick-listed) registered at the Dutch social security agency (SSA). The information collected for this study was part of a national survey. The cohort was followed for one and a half years, and three measurements were taken: a baseline measurement at 10 months after reporting sick (T1) and two follow up measurements at 18 (T2) and 27 (T3) months after reporting sick.
Population
A total of 5,754 unemployed and temporary agency workers who had reported sick early December 2006-late January 2007 and had been sick-listed for 9 months received a questionnaire. Of those 2,408 entered the cohort by replying to the questionnaire. From the cohort, we selected a subset of 932 sick-listed unemployed and temporary agency workers for our study whose main reason for sickness absence were (self-reported) psychological complaints. Inclusion criteria for entry in the cohort were as follows: age between 16 and 64 years, reporting sick around January of 2007 and have been sick-listed for at least 9 months at baseline, (self-reported) mental complaints and unemployed or temporary agency worker status.
Procedure
At follow-up, only the sick-listed workers who had responded to the previous questionnaire were approached. The questionnaires were sent to members of the study population at their home address.
Parameters
The independent and dependent variables listed below were collected through questionnaires as used in international literature and studies [13] [14] [15] and in several epidemiological studies on work disability from 1985 till 2003 in The Netherlands [16, 17] . The potential independent prognostic variables at T1 were demographic characteristics, health characteristics (perceived health, reason for sick listing, health complaints before reporting sick), workrelated factors (type of worker, RTW interventions, selfreported perceived RTW interventions from SSA), and full RTW expectations (regarding health). The potential prognostic variables at T2 were demographic characteristics, health characteristics (perceived health, reason for sick listing), work-related factors (type of worker, RTW interventions, self-reported perceived RTW interventions from SSA, work status at 18 months after reporting sick), and full RTW expectations (regarding health).
Independent Variables
Demographic Characteristics The following demographic characteristics were determined: (a) age (in years), (b) gender (male, female), (c) marital status (married or living with a partner, single, widowed or divorced), (d) ethnicity (native Dutch versus non-native was assessed in two questions regarding the country of birth for the sicklisted person and his/her parents), and (e) educational level (low, medium or high). Low educational level included primary school, lower vocational education, and lower secondary school. Medium educational level included intermediate vocational education and upper secondary school. High educational level included upper vocational education and university.
Health Characteristics
The following health characteristics were determined: (a) perceived health of the sick-listed person (self-report, based on a single item: ''In general, how is your state of health now?''; answer categories were: poor, moderate, good), (b) reason for sick listing ([cause of absenteeism]; self-report, single item: ''What were the health complaints with which you reported sick around January 2007?''; different pre-categorized answers with physical and psychological complaints were possible, answers categories that mentioned mental distress, burn-out and other psychological complaints were selected for further analysis), and (c) health complaints before reporting sick (self-report, single item: ''Did you experience health complaints before reporting sick?''; answer categories were: 0-6 months, 6-12 months or longer than 12 months before reporting sick).
Work-Related Factors
The following work-related factors were assessed: (a) type of worker (unemployed or temporary agency/fixed-term contract worker), (b) RTW interventions (self-report, single item: ''From which agencies did you receive RTW interventions after reporting sick?''; pre-categorized answers listing different agencies, including the vocational rehabilitation agency, employment agency, occupational healthcare service, SSA, employer/ temporary employment agency or other agencies), (c) the perceived efforts of RTW interventions from the SSA (self report, single item: ''from 1 to 10, how do you rate SSA's efforts to keep you working or get you back to work?''), and (d) work status of the sick-listed person 18 months after reporting sick (self-report, assessed in three questions related to work resumption since the previous questionnaire; work status [part-or full-time or sick-listed again]; and work circumstances [i.e., work adaptations, working conditions, and work hours]).
RTW Expectations
Regarding health, the respondent was asked whether he/she expected a full RTW in the future (self-report, single item: ''do you think your health will permit a full RTW (again) in the future?''; answers categories were: yes, at the same job, yes in another field of work, I do not expect it, I do not know).
Dependent Variable
Work Participation The outcome variable was work participation, which was measured in four questions. Work participation was operationalized as a partial or full RTW (e.g., for temporary agency workers) or the ability to work (e.g., for unemployed workers) and not being sick-listed anymore (i.e., no RTW because no employer was available).
Full RTW was defined as either working the same number of hours as at the last job the respondent held before reporting sick, or as a RTW with no more sick listing. Partial RTW was defined as working fewer hours than at the last job the respondent held before reporting sick, including unpaid work, or working at another type of job while still officially sick-listed. The outcome assessments at 18 and 27 months after reporting sick were similar, with the exception of ability to work, which was not measured at 27 months. The variables we selected for this study are presented in Table 1 .
Analysis
The variable gender (male, female) was binominal. For continuous variables, we used the median as a cut-off point whenever possible. For all categorical variables we used a percentage of approximately 50% as cut-off point whenever possible, except for some categorical variables such as ethnicity, health complaints before reporting sick and perceived RTW interventions by SSA. The following variables were dichotomized; age (\45 vs. Two longitudinal relationships were studied to determine prognostic factors for the future work participation of medium-and long-term sick-listed unemployed and Full RTW (return to work) was defined as working the same number of hours as worked at the last job before reporting sick or RTW with no further sick listing; partial RTW was defined as working fewer hours than at the last job before reporting sick and included unpaid work or work at another type of job while still sick-listed c Able to work: means no longer sick listed, but did not RTW because no employer was available. The cohort survey conducted 27 months after the participants first reported sick (T3) includes only data for RTW and not for ability to work temporary agency workers with psychological problems. First, we analyzed the relationship between the independent prognostic variables at T1 and work participation (partial or full RTW or ability to work) at 18 months (T2). Second, we analyzed the relationship between the independent prognostic variables at T2 and RTW (partial or full) at 27 months (T3). The longitudinal relationships were analyzed with the backwards stepwise logistic regression analysis method. Prior to the backwards stepwise logistic regression analysis, we performed univariate analyses (v 2 tests) between the independent prognostic variables and work participation. Independent variables that med the cut-off p value of\0.20 were selected for inclusion in the multiple regression model. Multicollinearity testing of the remaining independent prognostic variables was conducted, and multicollinearity was assumed when the tolerance was B0.4. A multiple logistic regression analysis with backward stepwise selection was then performed, resulting in a final model for predicting work participation. The p value of the prognostic variable that was retained in the model was \0.05 (Wald statistics). The Hosmer-Lemeshow test was used to assess the goodness of fit. Response analyses between T1 and T2 and between T2 and T3 were conducted by a multiple logistic regression procedure with the variables selected for inclusion in the multiple logistic regression model as independent variables and response (yes or no) as the dependent variable (p \ 0.05, Wald statistics). Finally, we estimated the chance of work participation for unemployed and temporary agency workers when all positive prognostic factors were present or absent. All analyses were performed using the SAS software package, Version 9.1. Table 2 presents the characteristics of the cohort at baseline (T1) and T2. Of the 932 participants at baseline, 476 returned the questionnaire at T2 (51% response), and 258 returned it at T3 (54% response of the participants at T2). The participants' mean age at baseline was 42.6 years (SD 11.0 years), and the cohort consisted of 44% men and 56% women. The majority of the participants (93%) reported poor or moderate perceived (mental) health at baseline, and 60% did not expect a full RTW. At T2, 81 (18%) participants returned to part-or full-time work, and 34 participants were able to work but did not return to work because no employer was available. At the end of the follow-up at T3, 55 (21%) participants returned to work part-or fulltime.
Results
Participant Characteristics
Univariate Analysis Univariate analysis of the relationship between the independent variables at T1 and work participation at T2 (see Table 3 ), and between the independent variables at T2 and work participation at T3 (see Table 4 ) revealed statistically significant associations (p \ 0.05) for perceived health (moderate-to-good), type of worker (temporary agency worker), RTW interventions and full RTW expectations. Gender (female) and ethnicity (native Dutch) were significant (p \ 0.05) during the first longitudinal relationship (T1-T2) only, whereas education (medium educational level and higher) and work status at 18 months after reporting sick (partial or full RTW) were significant only for the second longitudinal relationship (T2-T3).
Multiple Logistic Regression Analysis
The following variables had a cut-off p value of\0.20 in the univariate analysis and were selected for the multiple logistic regression analysis of the relationship between the independent variables at T1 and work participation at T2: gender, age, ethnicity, educational level, perceived health, health complaints before reporting sick, type of worker, RTW interventions and full RTW expectations (see Table 3 ). For the multiple logistic regression analysis between the independent variables at T2 and work participation at T3, the following variables were selected: gender, age, educational level, perceived health, type of worker, RTW interventions, full RTW expectations and work status at 18 months after reporting sick (see Table 4 ). The results of the multiple logistic regression analysis are presented in Table 5 . The Hosmer-Lemeshow test revealed that both prediction models fit (p = 1.0 for the T1-T2 prediction model and p = 0.9 for the T2-T3 prediction model).
Prognostic Factors at 10 Months
The prognostic factors for sick-listed unemployed and temporary agency workers at 10 months (medium-term) for work participation at 18 months are presented in Table 5 . The final analysis for prognostic factors at 10 months identified two prognostic factors for work participation: moderate-to-good perceived health (OR = 4.2) and positive full RTW expectation (OR = 1.7). At 10 months, 133 sick-listed unemployed and temporary agency workers had both moderate-to-good perceived health and a positive RTW expectation and 162 with both poor perceived health and a negative RTW expectation. The predicted chance for work participation at 18 months for the group with both positive prognostic factors at 10 months was 42, versus 9% for the group with both negative factors. OR \ 1 indicates a lower association with work participation OR odds ratio, CI confidence interval * Independent variables with associations for which p \ 0.20 were selected for the multiple logistic regression analysis Table 4 Univariate associations for independent variables at 18 months (T2) and work participation at 27 months (T3) in a cohort of unemployed and temporary agency workers (n = 258) 
Prognostic Factors at 18 Months
The prognostic factors for sick-listed unemployed and temporary agency workers at 18 months (long-term) for work participation at 27 months are presented in Table 5 .
The final analysis for prognostic factors at 18 months identified three prognostic factors for work participation: age\45 years (OR = 2.5), work status at T2 (OR = 24.0), and positive full RTW expectation (OR = 2.6). At 18 months, 11 sick-listed unemployed and temporary agency workers were younger than 45 years, were working and had a positive RTW expectation. In contrast, 96 participants were 45 years or older, were not working and had a negative RTW expectation. The predicted chance for work participation at 27 months for the group that had all three positive prognostic factors at 18 months was 90, versus 6% for the group with all three negative factors.
Response Analysis
There were no statistical differences between respondents and non respondents with regard to the prognostic variables at 10 months: perceived health (p = 0.24), full RTW expectations (p = 0.28). Further there were no statistical differences between respondents and non respondents with regard to the prognostic variables at 18 months: age (p = 0.16), work status at T2 (p = 0.37), full RTW expectations (p = 0.48). Table 6 presents the demographic variables and analysis of differences between the respondents and non respondents. Although there were statistical significant differences for some demographic variables between the respondents and non respondents, these differences do not have further implications because these variables did not remain as prognostic factors in the final model after multiple logistic regression analysis.
Discussion
The purpose of this longitudinal cohort study was to identify prognostic factors for the future work participation of medium-and long-term sick-listed unemployed and temporary agency workers with psychological problems. Our study indicated that workers' own perceived moderate or good health and positive expectations of a full RTW at 10 months were prognostic factors for work participation at 18 months. Younger age (\45 year), working status at 18 months (part-or full-time) and positive expectations of a full RTW at 18 months were prognostic factors for work participation at 27 months. This study is useful because we conducted three measurements over a long period (1.5 years), so we were able to identify prognostic factors for work participation at different stages of sickness absence. This strategy revealed that the prognostic factors and their relative importance differed for medium-and long-term sickness absence. Perceived health was the strongest prognostic factor in medium-term sickness absence, whereas being at work (work status) was the strongest prognostic factor in longterm sickness absence. Furthermore, we noticed that the relative importance of full RTW expectations as a prognostic factor for work participations increased from the medium-to long-term sickness absence measurement. When conducting sickness absence counseling, occupational and insurance physicians must be aware of the change of prognostic factors and their relative importance over the course of sickness absence so they can identify high-risk sick-listed workers at different stages. Furthermore, a lack of certain positive prognostic factors (e.g., perceived good health) can provide input for the sickness absence counseling or may help the direction of RTW interventions. The practical value of the prognostic factors found in our study is clear from the 33% increased chance of work participation at 18 months when both positive prognostic factors (moderate or good perceived health and positive expectations for a full RTW) are present at 10 months. An 84% increase in the chance of work participation at 27 months was found when all three prognostic factors (age under 45 years, positive work status at T2 and positive expectations for a full RTW) were present at 18 months. However, only a small number of workers showed all three positive prognostic factors at 18 months. To the best of our knowledge, no studies have attempted to investigate the association between prognostic factors and work participation for (long-term) sick-listed unemployed and temporary agency workers with psychological problems. Studies that have investigated the association between prognostic factors and work participation for sicklisted workers with both psychological and physical problems included only employed workers and focused mostly on the first year of sickness absence [13, 14, [18] [19] [20] [21] [22] . Our findings were in line with the prognostic factors reported in studies of employed workers with psychological and physical problems [13, 20, 21] . However, in contrast with these studies, we found that education, gender, health complaints before reporting sick (history of previous sickness absence) and RTW interventions were not prognostic factors for work participation for sick-listed unemployed and temporary agency workers after multiple logistic regression.
Although our study did not identify sickness absence counseling (RTW intervention) as a prognostic factor for work participation after multiple regression analysis, appropriate sickness absence counseling aimed at targeting the modifiable prognostic factors in high-risk sick-listed unemployed and temporary agency workers found in our study could help improve work participation. Perhaps the interventions used in this study were not effective for this vulnerable group because they did not target the prognostic factors found in our study. Whether sickness absence counselling aimed at targeting the modifiable prognostic factors in high-risk sick-listed unemployed and temporary agency workers found in our study actually leads to greater work participation needs to be evaluated in further research. In addition to the focus on high-risk sick-listed unemployed and temporary agency workers, sick-listed persons with existing favorable prognostic factors for work participation should be encouraged and advised to seek help to realise their potential for work participation. Furthermore, special attention should be paid to work participation (partial or full RTW) as a strong prognostic factor for future work participation. Since this vulnerable group often cannot benefit from the positive effects of (part-time) work placement because no employment is available, it would be interesting to evaluate options for sick-listed unemployed and temporary agency workers to participate in the labor market as part of a reintegration program. This approach would hopefully lead to greater work participation. A final recommendation is to include the quality and sustainability of employment in future research.
Conclusion
We conclude that individuals' own appraisal and assessment of their health (perceived health and RTW expectation), along with age and partial or full RTW (work status), are prognostic factors for the work participation of sicklisted unemployed and temporary agency workers with psychological problems. Furthermore, the relative importance of prognostic factors could change during long-term sickness absence. The factors found in this study may help to identify high-risk sick-listed unemployed and temporary agency workers 10 and 18 months after reporting sick. Because data on these prognostic factors are easy to collect or are already available to occupational or insurance physicians, the outcome of this study could provide input for targeted interventions aimed at sickness absence counseling and may improve work participation.
